Chapter 1 


Integers 





1.1 INTRODUCTION 


We have learnt about whole numbers and integers in Class VI. 
We know that integers form a bigger collection of numbers 
which contains whole numbers and negative numbers. What 
other differences do you find between whole numbers and 
integers? In this chapter, we will study more about integers, 
their properties and operations. First of all, we will review and 
revise what we have done about integers in our previous class. 





1.2 RECALL 


We know how to represent integers on a number line. Some integers are marked on the 
number line given below. 


-6 -5 -4 3 -2 -I 0 l 2 3 4 > 6 7 


Can you write these marked integers in ascending order ? The ascending order of 
these numbers is — 5, — 1,3. Why did we choose — 5 as the smallest number? 


Some points are marked with integers on the following number line. Write these integers 
in descending order. 


—16 —9 —4 0 3 8 14 


The descending order of these integers is 14, 8, 3, ... 
The above number line has only a few integers filled. Write appropriate numbers at 
each dot. 
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Try THESE 


1. Anumber line representing integers is given below 
A B C D E E G H I J K L M N O 
-3 -2 
—3 and —2 are marked by E and F respectively. Which integers are marked by B, 
D, H, J, M and O? 


2. Arrange 7,—5, 4,0 and — 4 in ascending order and then mark them on a number 
line to check your answer. 








We have done addition and subtraction of integers in our previous class. Read the 
following statements. 


On a number line when we 
(i) adda positive integer, we move to the right. 
(i) adda negative integer, we move to the left. 
(i) subtract a positive integer, we move to the left. 
(iv) subtract a negative integer, we move to the right. 
State whether the following statements are correct or incorrect. Correct those which 
are wrong: 
(i) When two positive integers are added we get a positive integer. 
(i) When two negative integers are added we get a positive integer. 
(i) When a positive integer and a negative integer are added, we always get a negative 
integer. 
(iv) Additive inverse of an integer 8 1s (— 8) and additive inverse of (— 8) is 8. 


(v) Forsubtraction, we add the additive inverse of the integer that is being subtracted, 
to the other integer. 


(vi) (—10)+3=10-3 
(vi) 8+(-/)-(-4)=84+7-4 
Compare your answers with the answers given below: 
(i) Correct. For example: 
(a) 56+ 73 = 129 (b) 113+82=195 etc. 
Construct five more examples in support of this statement. 


(i) Incorrect, since (— 6) + (— 7) =— 13, which is not a positive integer. The correct 
statement is: When two negative integers are added we get a negative integer. 


For example, 
(a) (—56)+(—73)=-129 (b) (—113)+( 82) =- 195, etc. 
Construct five more examples on your own to verify this statement. 
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(i) Incorrect, since—9 + 16=7, whichis not a negative integer. The correct statementis : 


(iv) Correct. Some other examples of additive inverse are as given below: 


(v) 


(vi) 


(vil) 


Make some more such patterns and ask your friends to complete them. 


When one positive and one negative integers are added, we take their difference 
and place the sign of the bigger integer. The bigger integer 1s decided by ignoring the 
signs of both the integers. For example: 

(a) (—56)+ (73) =17 (b) (— 113) +82=-31 


(c) 16+(—23)=-7 (d) 125+ (— 101) = 24 
Construct five more examples for verifying this statement. 





Integer Additive inverse 
10 —10 
—10 10 
76 —76 


—76 76 K 


Thus, the additive inverse of any integer a is — a and additive inverse of (— a) 1s a. 


Correct. Subtraction 1s opposite of addition and therefore, we add the additive 
inverse of the integer that is being subtracted, to the other integer. For example: 


(a) 56—73 = 56+ additive inverse of 73 = 56 + (—73) =—17 
(b) 56—(-73)= 56 + additive inverse of (—73) = 56 + 73 = 129 
(c) (—79)—45 = (-79) + (— 45) = -124 
(d) (—100) — (—172) = -100 + 172 = 72 ete. 
Write atleast five such examples to verify this statement. 
Thus, we find that for any two integers a and b, 
a—b=a+additive inverse of b=a+(—b) 


and a—(—b)=a+additive inverse of (-b)=a+b 
Incorrect, since (-10) + 3 =-7 and 10-3 =7 

therefore, (-10)+3410-3 

Incorrect, since, 8 + (-7)-(— 4) =8+(-7)+4=14+4=5 
and 8+7-4=15-4=11 

However, 8 + (-/7)-(-4) =8-7+4 


We have done various patterns with numbers in our previous class. 
Can you find a pattern for each of the following? If yes, complete them: 














(a) ve oF m is —5, > ’ 
(b) —2,-4,-6,-8,__, > 
(c) 15,10,5,0, 








OE S aS l 
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EXERCISE 1.1 


1. Following number line shows the temperature in degree celsius (°C) at different places 


on a particular day. 
msn tl: a “my Ooty ; si a 
—10 -5 0 5 10 15 20 25 


(a) Observe this number line and write the temperature of the places marked on it. 


(b) What is the temperature difference between the hottest and the coldest places 
among the above? 


(c) Whatis the temperature difference between Lahulspiti and Srinagar? 





(d) Can we say temperature of Srinagar and Shimla taken together is less than the 
temperature at Shimla? Is it also less than the temperature at Srinagar? 


2. Inaquiz, positive marks are given for correct answers and negative marks are given 
for incorrect answers. If Jack’s scores in five successive rounds were 25, — 5, — 10, 
15 and 10, what was his total at the end? 


At Srinagar temperature was — 5°C on Monday and then it dropped 
by 2°C on Tuesday. What was the temperature of Srinagar on Tuesday? 
On Wednesday, it rose by 4°C. What was the temperature on this 
day? 


A plane is flying at the height of 5000 m above the sea level. At a 
particular point, it is exactly above a submarine floating 1200 m below 
the sea level. What is the vertical distance between them? 


Mohan deposits 7 2,000 in his bank account and withdraws € 1,642 
from it, the next day. If withdrawal of amount from the account is 
represented by a negative integer, then how will you represent the amount 
deposited? Find the balance in Mohan’s account after the withdrawal. 





6. Rita goes 20 km towards east from a point A to the point B. From B, 
she moves 30 km towards west along the same road. If the distance 
towards east is represented by a positive integer then, how will you 
represent the distance travelled towards west? By which integer will 
you represent her final position from A? 


West B East 
ee 
A 
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In a magic square each row, column and diagonal have the same sum. Check which 
of the following is a magic square. 





Verify a—(—b)=a + b for the following values of a and b. 


i) a=21,b=18 @): @=118, b= 125 

D) a=75,b=84 (iv) a=28,b=11 

Use the sign of >, < or = in the box to make the statements true. 
(a) (—8)+ (4) | | 68-64 

(b) C 3)+7- (19) | |] 15-8 + (9) 

(c) 23-41 +11 | | 23-41-11 


(d) 39 + (— 24) - (15) | | 36 +(— 52)— (— 36) 
(ec) —2314+794+51 | | ~399 +159 + 81 


A water tank has steps inside it. A monkey 1s sitting on the topmost step (.e., the first 
step). The water level is at the ninth step. 


(i) Hejumps 3 steps down and then jumps back 2 steps up. 
In how many jumps will he reach the water level? 


(i) After drinking water, he wants to go back. For this, he 
jumps 4 steps up and then jumps back 2 steps down 
in every move. In how many jumps will he reach back 
the top step? 


(ii) Ifthe number of steps moved down is represented by 
negative integers and the number of steps moved up by 
positive integers, represent his moves in part (1) and (11) 
by completing the following; (a)- 3 +2 - ... = -8 
(b)4—2+... = 8. In (a) the sum (— 8) represents going 
down by eight steps. So, what will the sum 8 in (b) 
represent? 





1.3 PROPERTIES OF ADDITION AND SUBTRACTION OF INTEGERS 


1.3.1 Closure under Addition 

We have learnt that sum of two whole numbers is again a whole number. For example, 
17 +24 =41 whichis again a whole number. We know that, this property is known as the 
closure property for addition of the whole numbers. 
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Let us see whether this property is true for integers or not. 
Following are some pairs of integers. Observe the following table and complete it. 





Statement Observation 
a) 17+ 23 =40 Result is an integer 
Gi) (-10)+3=____ 
D (-75)+18=_ ————— 
(iv) 19+(—25) =-—6 Result is an integer 


(v) 27 + (— 271) = 
ET O e 
QU) (293) > (INU) 






cen 


-N } 
What do you observe? Is the sum of two integers always .an integer? 


Did you find a pair of integers whose sum is not an integer? 
Since addition of integers gives integers, we say integers are closed under addition. 


In general, for any two integers a and b, a + b is an integer. 


1.3.2 Closure undermSubtraction 
What happens when we subtract an integer from another integer? Can we say that their 
difference is also an integer? 


Observe the following table and complete it: 





Statement, 7 Observation 
Oo 7= IAN Result is an integer 
51) = ES 
(in) (— 8) —(-14) =6 Result is an integer 


to 2 0) 
(v) 32-—(-17)= 
QD) Mes) 10) 
(vi) (-29)-O=___ 
What do you observe? Is there any pair of integers whose difference is not an integer? 
Can we say integers are closed under subtraction? Yes, we can see that integers are 


closed under subtraction. 
Thus, ifa and b are two integers then a— bis also an intger. Do the whole numbers 


satisfy this property? 
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1.3.3 Commutative Property 


We know that 3 +5 = 5 + 3 = 8, that is, the whole numbers can be added in any order. In 
other words, addition is commutative for whole numbers. 
Can we say the same for integers also? 
We have 5 + (- 6) =—I and (-6) +5 =-1 
So, 5+ (— 6) =(— 6) +5 
Are the following equal? 

®© (—8)+(—9) and (— 9) + C 8) 

(i) (—23)+32 and 32 + (— 23) 

D) (—45)+0 and 0 + (—45) 

Try this with five other pairs of integers. Do you find any pair of integers for which the 


sums are different when the order is changed? Certainly not. We say that addition is 
commutative for integers. 


In general, for any two integers a and b, we can say 
a+b=b+a 
© We know that subtraction is not commutative for whole numbers. Is it commutative 
for integers? 
Consider the integers 5 and (—3). 
Is 5 — (—3) the same as (—3) —5? No, because 5 —(—3) = 5 +3 = 8, and (—3) -5 
=—3-5=-8. 
Take atleast five different pairs of integers and check this. 


We conclude that subtraction is not commutative for integers. 


1.3.4 Associative Property 


Observe the following examples: 
Consider the integers —3, —2 and —5. 
Look at (—5) + [(—3) + (—2)] and [(—5) + (—3)] + (2). 
In the first sum (—3) and (—2) are grouped together and in the second (—5) and (—3) 


are grouped together. We will check whether we get different results. 


3) + 2) 2) C5) + (3) 


-10 -5 0 -10 -8 0 
(5) + [-3) + (—2)] [(-5) + (=3)] + (2) 
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1. Write a pair of integers whose sum gives 


(a) anegative integer (b) zero 


In both the cases, we get —10. 
i.e., (—5) + [(-3) + (-2)] = [(-5) + (-2)] + C3) 
Similarly consider —3 , 1 and —7. 

(-3)+[1+(C/7)]=-3+__ = 

[((-3) +1] +(-7)=-24+_ = 

Is (-3) + [1 + (-7)] same as [(-3) + 1] + (-7)? 

Take five more such examples. You will not find any example for which the sums are 
different. Addition is associative for integers. 

In general for any integers a, b and c, we can say 

at+(b+c)=(atb)+c 


1.3.5 Additive Identity 


When we add zero to any whole number, we get the same whole number. Zero is an 
additive identity for whole numbers. Is it an additive identity again for integers also? 


Observe the following and fill in the blanks: 


(i) (-8)+0 =-8 G 0+(-8) =-8 
(ii) (-23)+0= (iv) 0+ (37) =-37 
v 0+(-59) =(C))_ Wi) 0+ =- 43 
(vi) —61+_—=- 61 (iii) = +0= 


The above examples show that zero is an additive identity for integers. 
You can verify it by adding zero to any other five integers. 
In general, for any integer a 

a+0=a=0+a 





(c) aninteger smaller than both the integers. (d) an integer smaller than only one of the integers. 


(e) an integer greater than both the integers. 


. Write a pair of integers whose difference gives 


(a) anegative integer. (b) zero. 
(c) aninteger smaller than both the integers. (d) aninteger greater than only one of the integers. 


(e) aninteger greater than both the integers. 
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EXAMPLE l Write down a pair of integers whose 


SOLUTION (a) (-1)+(-2)=-3 or (-5)+2=-3 


. Write down a pair of integers whose: 


-Fill in the blanks to make the following statements true: 


(a) sumis—3 (b) difference is —5 


(c) difference is 2 (d) sumisO 


(b) (-9)-(-4)=-5 o (-2)-3=-5 
© (7)-(-9)=2 or 1-(-l)=2 
(dq) (-10)+10=0 or 5+4+(-5)=0 


Can you write more pairs in these examples? 


EXERCISE 1.2 


(a) sumis —/ (b) difference is —10 (c) -sumis 0 


(a) Write a pair of negative integers whose difference gives 8. 





(b) Write a negative integer and a positive integer whose sum is —5. 
(c) Write anegative integer and a positive integer whose difference is —3. 


. Inaquiz, team A scored — 40, 10,0 and team B scored 10, 0, — 40 in three successive 
rounds. Which team scored more? Can we say that we can add integers in 
any order? 


ait 1 
, f yi f EN 
tai Mee Ai A 
š A 
é 
L 
cet $ ! | 
p3 a 
4 
4 i 


f 









D C5) +C 8) = (8) + nnt... ) 


G) —S3 + ve = —53 S 
(Gi) 17 +o =0 
vV) 3+ OID] (ee. )=13+[C12)+(C7)] 


MV (4) +[154+(C3)J =[-44 15] + n... 


1.4 MULTIPLICATION OF INTEGERS 


We can add and subtract integers. Let us now learn how to multiply integers. 


1.4.1 Multiplication of a Positive and a Negative Integer 


We know that multiplication of whole numbers is repeated addition. For example, 


5+5+5=3x5=15 


Can you represent addition of integers in the same way? 
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We have from the following number line, (—5) + (—5) + (-5) =-15 
4x (—8), 


8 x (-2), AU -15 -10 -5 0 
3 x (7), 
10 x (-1) But we can also write 
using number line. (—5) + (-5) + (—5) = 3 x (5S) 
Therefore, 3 x (-5) = -15 


Similarly (—4) + (—4)+(-4) + (4) C45 x -4 =-20 


—$§$f eA 


-20 -16 -12 —8 —4 0 


And (—3) + (-3) + (-3) +3) =__  — = 
Also, (—7) +(-7) #(-7) =__ = 

Let us see how to find the product of a positive integer and a negative integer without 
using number line. 


Let us find 3 x (+5) in a different way. First find 3 x 5 and then put minus sign (—) 
before the product obtained. You get —15. That is we find — (3 x 5) to get—15. 














Similarly, 5 x (— 4) =- (5x4) = — 20. 
Find in a similar way, 
AXC8)=_. =_ , 3X 7)=_ 5 
6x(-S)=_ = 2X DEL 
Using this method we thus have, 
10 x (- 43) = — (10 x 43) =- 430 
Find: Till now we multiplied integers as (positive integer) x (negative integer). 
ore) Let us now multiply them as (negative integer) x (positive integer). 
G) 12 x (-32) We first find —3 x 5. 
Œi) 7 x (22) To find this, observe the following pattern: 
We have, 3x5=15 
2x5=10=15-5 
I1x5=5=10-5 
0x5=0=5-5 
So, -1 x5=0-5=-5 
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—2x5=-5-5=-10 
—3x5=-10-5=-15 

We already have 3 x (-5) =-15 

So we get (-3)x 5=-15 = 3 x (5) 

Using such patterns, we also get (—5) x 4 = -20 = 5 x (- 4) 

Using patterns, find (— 4) x 8, (—3) x 7, (— 6) x 5 and (— 2) x 9 

Check whether, (— 4) x 8 = 4 x (- 8), (-3) x 7=3 x (-7), (-6) x 5=6x (—5) 

and (—2)x9=2x(-9) 

Using this we get, (—33) x 5 = 33 x (-5) = -165 


We thus find that while multiplying a positive integer and a negative integer, we 
multiply them as whole numbers and put a minus sign (—) before the product. We 
thus get a negative integer. 


Try THESE 









1. Find (a 15x (-16) 
(c) (—42)x 12 
2. Checkif (a) 25 x (21) = (25) 





Write five more such examples. ~ 


In general, for any two positive integers a and b we can say 


Me (a) x b=-(axb) 





1.4.2 Multiplication of two Negative Integers 
Can you find the product (—3) x (—2)? 
Observe the following: 

-3 x4=- 12 

-3 x 3 = -9 = -12 — (-3) 

-3 x 2 = — 6 = -9 — (—3) 

-3 x 1 = -3 =-6-(-3) 

-3x0 =0 =-3-(-3) 

-3 x -1 = 0 - (—3)=0 +3 =3 

-3 x —2 = 3 - (—3)=3 +3 = 6 


Do you see any pattern? Observe how the products change. 
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Based on this observation, complete the following: 
—3x-3=_ -3x-4= 
Now observe these products and fill in the blanks: 


—~4x4=-16 7 z 
—-4x3=-12 =-16+4 | Trey THEsE o HESE 


E IE -1244 (i) Starting from (—5) x 4, find (—5) x (— 6) 
(i) Starting from (— 6) x 3, find (— 6) x (—7) 





—-4xl=_ 
-4x0=_ 
-4x (-1)= 
-4x(-2)=_ 
~4x(-3)=_ 
From these patterns we observe that, 
(-3)x -1l)=3=3x 1 
(-3) x (-2)=6=3x2 
(—3) x (-3)=9=3x3 
and = (—4)x(-l)=4=4x1 
So, (—4)x(-2)=4x2 = b. 
CH x ey EO 
So observing these products we can say that the product of two negative integers is 


a positive integer. We multiply the two negative integers as whole numbers and put 
the positive sign before the product. 


Thus, we have (~10) x (-12) = + 120 = 120 
Similarly (-15) x (— 6) = + 90 = 90 
In general, for any two positive integers a and b, 


(-_a)x(—b)=axb 


Find: (—31) x (-100), (—25) x (—72), (—83) x (-28) 


Game 1 





(i) Take a board marked from —104 to 104 as shown in the figure. 


(i) Take a bag containing two blue and two red dice. Number of dots on the blue dice 
indicate positive integers and number of dots on the red dice indicate negative integers. 


(i) Every player will place his/her counter at zero. 


(iv) Each player will take out two dice at a time from the bag and throw them. 
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(v) After every throw, the player has to multiply the numbers marked on the dice. 


(vi) Ifthe product is a positive integer then the player will move his counter towards 


104; if the product is a negative integer then the player will move his counter 


towards —104. 





(vi) The player who reaches either -104 or 104 first is the winner. 
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1.4.3 Product of three or more Negative Integers 


Euler in his book Ankitung zur We observed that the product of two negative integers is a positive integer. 
Algebra(1770), was one of What will be the product of three negative integers? Four negative integers? 


the first mathematicians to 
attempt to prove 


(-1)x(-1)=1 


(a) (-4)x(-3)=12 


Let us observe the following examples: 


(b) (—4) x (-3) x 2) =1C 4) x (-3)] k 2) = 12 x 2) = - 24 


(Cc) (—4) x (-3)x (-2)x Cl) =[C 4) x C3) x -2)] x CID = (24) x CD) 


(d) (-5) x [(-4) x (-3) x (-2) x -D] = 


From the above products we observe that 
(a) the product of two negative integers 
is a positive integer; 
(b) the product of three negative integers 
is anegative integer. 


(c) product of four negative integers is 
a positive integer. 
What is the product of five negative integers in 
(d)? 
So what will be the product of six negative 
integers? 

We further see that in (a) and (c) above, 
the number of negative integers that are 
multiplied are even [two and four respectively] 
and the product obtained in (a) and (c) are 
positive integers. The number of negative 
integers that are multiplied in (b) and (d) is odd 
and the products obtained in (b) and (d) are 
negative integers. 





(-5) x 24 =-120 


A Special Case 


Consider the following statements and 

the resultant products: 

(1) x &1)= +1 

AIEG) x (1) =-1 

(-1) x (-1) x (1) x C1) =+1 

&1) x 1) x Cl) x Cl) x Cl) =-1 
This means that if the integer 

(—1) 1s multiplied even number of times, 

the product is +1 and if the integer (—1) 

is multiplied odd number of times, the 

product is —1. You can check this by 

making pairs of (—1) in the statement. 

This is useful in working out products of 

integers. 


We find that if the number of negative integers in a product is even, then the 
product is a positive integer; if the number of negative integers in a product is odd, 


then the product is a negative integer. 


Justify it by taking five more examples of each kind. 


TuinkK, Discuss AND WRITE 


(i) The product (—9) x (—5) x (— 6)x(—3) is positive whereas the product 
(—9) x (—5) x 6 x (-3) is negative. Why” 
(i) What will be the sign of the product if we multiply together: 


(a) 8 negative integers and 3 positive integers? 


(b) 5 negative integers and 4 positive integers? 
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(c) (—1), twelve times? 


(d (—1), 2m times, m is a natural number? 


1.5 PROPERTIES OF MULTIPLICATION OF INTEGERS 


1.5.1 Closure under Multiplication 


1. Observe the following table and complete it: 


Product is an integer 

| 30x 
| x=] AN 
| claxcy=—_| ON NY 
| xca=—_ | CMY 


What do you observe? Can you find a pair of integers whose product is not an integer? 
No. This gives us an idea that the product of two integers 1s again an integer. So we can 
say that integers are closed under multiplication. 


In general, 





ax bis an integer, for all integers a and b. 


Find the product of five more pairs of integers and verify the above statement. 


1.5.2 Commutativity of Multiplication 


We know that multiplication is commutative for whole numbers. Can we say, multiplication 
is also commutative for integers? 


Observe the following table and complete it: 


(-35) x (-12)=_ (—12) x (-35) = 
1) x (-15)= 
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What are your observations? The above examples suggest multiplication is 
commutative for integers. Write five more such examples and verify. 


In general, for any two integers a and b, 


axb=bxa 


1.5.3 Multiplication by Zero 
We know that any whole number when multiplied by zero gives zero. Observe the following 
products of negative integers and zero. These are obtained from the patterns done earlier. 
(-3)x0=0 
Ox(—4)=0 
—-5x0=_ 
Ox(—6)=____ 
This shows that the product of a negative integer and zero 1s zero. 
In general, for any integer a, 
(y= 0 xN 


1.5.4 Multiplicative identity. 


We know that 1 is the multiplicative identity for whole numbers. 


Check that 1 is the multiplicative identity for integers as well. Observe the following 
products of integers with 1. 


(-3)x1l=-3 }x5=5 

(-4)xl=_,, 1x8= —ăć 
Ix(5)=_ & 3x1l=_ 
I1x(--6O)=C)y _ Txl=s 


This shows that 1 is the multiplicative identity for integers also. 
In general, for any integer a we have, 


Ox l=lxad=d 
What happens when we multiply any integer with —1? Complete the following: 
FIXAR 





3 x (-1) =-3 
O is the additive identity whereas 1 is the 
= multiplicative identity for integers. We get 
(-1)x13=_ additive inverse of an integer a when we multiply 
(-1)x 5). (-l) to a, i.e. ax(-l)=(Cl) xa=-a 
18 x (-l) = 
What do you observe? 


Can we say —1 is a multiplicative identity of integers? No. 
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1.5.5 Associativity for Multiplication 
Consider —3, —2 and 5. 
Look at [(—3) x (-2)] x 5 and (-3) x [C-2) x 5]. 
In the first case (—3) and (—2) are grouped together and in the second (—2) and 5 are 


grouped together. 
We see that [(—3) x (-2)] x 5=6x 5 =30 
and (—3) x [(-2) x 5] = (-3) x (-10) = 30 


So, we get the same answer in both the cases. 

Thus, [(—3) x (-2)] x 5 = (-3) x [(-2) x 5] 

Look at this and complete the products: 
(7) x(-6)]x4=_ CX 4 = 
7x[(-6)x4]=7*x = 
Is [7 x (-6)] xX 4=7 x [C 6) x 4]? 

Does the grouping of integers affect the product of integers? No. 


In general, for any three integers a, b andc 





(ax b)xc=ax(bxc) 


Take any five values for a, b and c each and verify this property. 


Thus, like whole numbers, the product of three integers does not depend upon 
the grouping of integers and this is called the associative property for multiplication 
of integers. 


1.5.6 Distributive Property 


We know 
16 x (10+ 2) = (16 x 10) + (16 x 2) [Distributivity of multiplication over addition] 
Let us check if this is true for integers also. 
Observe the following: 
(a) (-2)x (3 + 5) = -2 x 8 = -16 
and = [(—2) x 3] + [(-2) x 5] = (— 6) + (10) = -16 
So,  (—2) x (3 + 5) = [(—2) x 3] +[C2) x 5] 
(b) C4) x [C2) + 7] = (— 4) x 5 = -20 
and [C 4) x (-2)] + [(- 4) x 7]= 8 + (28) = -20 
So, (—4)x[C2)+7] =[-4) x2)1+ 1-4) x 7] 
(c) (—8) x [(-2) FENIS ESX (3) = 24 
and = [(—8)x(-2)]+[C- 8) x Cl)] = 16 +8 =24 
So, (—8)x[(-2)+(CD] =[C 8) xC2)]+[C 8) x CD] 
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Can we say that the distributivity of multiplication over addition is true for integers 
also? Yes. 


In general, for any integers a, b and c, 


ax(b+c)=axbt+axc 


Take atleast five different values for each of a, b and c and verify the above Distributive 
property. 





Try THESE 


G) Is 10x [(6+(2)] = 10 x 6 + 10 x (-2)? 


3 e ys 1) all SIS St arly) x aN 





Now consider the following: 
Can we say 4 x (3-8) =4x3-4x 8? 
Let us check: 
4 x (3 — 8) = 4 x (5) =-20 
4x3-4x8=12 -32 = -20 
So, 4x(3-8)=4x3-4x8. 
Look at the following: 
(-5) x -A7 - 6)] = (Spx 2 = -10 
[(-5) x (- PT- APNA 6)] = 20 — 30 = -10 
So, (-3)x[(-4) -(26)h[(-5) x (-4)] -[(-3) x (-9)] 
Check this for (—9) x [ LO — (—3)] and [( —9) x 10 ] —[ (-9) x (-3)] 
You will find that these are also equal. 
In general, for any three integers a, b and c, 


ax(b-c)=axb-axc 


Take atleast five different values for each of a, b and c and verify this property. 


Try THESE 


(i) Is 10x (6 —(-2)] = 10x 6- 10 x (-2)? 
G) Istelans ken) (ey Stella) (ee ) (lay seal 





\ 





n 1.5.7 Making Multiplication Easier 


Consider the following: 
(i) We can find (—25) x 37 x 4 as 
[(-25) x 37] x 4 = (— 925)x 4 = -3700 
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Or, we can do it this way, 
(—25) x 37 x 4 = (-25) x 4 x 37 = [(-25) x 4] x 37 = (-100) x 37 = —3700 
Which is the easier way? 


Obviously the second way is easier because multiplication of (—25) and 4 gives 
—100 which is easier to multiply with 37. Note that the second way involves 
commutativity and associativity of integers. 


So, we find that the commutativity, associativity and distributivity of integers help to 
make our calculations simpler. Let us further see how calculations can be made 
easier using these properties. 


Gi) Find 16x 12 
16 x 12 can be written as 16 x (10 + 2). 
16x12= 16x (10+2) = 16x 10+ 16x2 = 160 + 32=192 
Gi) (—23) x 48 = (-23) x [50 — 2] = (-23) x 50 — (-23) x 2 = (-1150) > (— 46) 
=—1104 
(iv) (—35) x (-98) = (-35) x [(—100) + 2] = (-35) x (—100) + (—35) x 2 
= 3500 + (-70) = 3430 
(v) 52x(—8)+(-52)x2 
(—52) x 2 can also be written as 52 x (—2). 
Therefore, 52 x (— 8) + (-52) x 2 =52 x (— 8) +52 x (-2) 
= 52 x [(— 8) + (-2)] = 52 x [(-10)] = -520 






Find (— 49) x 18; (—25) x \ J 0 x (-19) + (-1) x 70 using distributive property. 
EXAMPLE 2 Findeach of the following products: x l 
(i) (—18) x (-10)x 9 (ii) (—20) x (-2) x (-5) x 7 NSS] 


(i) (-1) x (-5) x (-4) x (-6) 


SOLUTION 
(i) (—18) x (-10) x 9 = [(-18) x (-10)] x 9 = 180 x 9 = 1620 
(i) (—20) x (-2) x (-5) x 7 = — 20 x (-2 x -5) x 7 = [-20 x 10] x 7 =— 1400 
aD (1) x C5) x C4) x 6) = [C1) x C5)] x [GC 4) x C 6)] =5 x 24 = 120 


EXAMPLE 3 Verify (—30) x [13 + (-3)] = [(—30) x 13] + [(-30) x (-3)] 


SOLUTION (—30)x [13 + (-3)] =(-30) x 10 = -300 
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[(—30) x 13] + [(—30) x (-3)] =-390 + 90 = -300 
So, (—30) x [13 + (-3)] = [(-30) x 13] + [(-30) x (-3)] 

EXAMPLE 4 In a class test containing 15 questions, 4 marks are given for every 
correct answer and (—2) marks are given for every incorrect answer. 


(1) Gurpreet attempts all questions but only 9 of her answers are correct. 
What is her total score? (11) One of her friends gets only 5 answers 


correct. What will be her score? 
SOLUTION 
(i) Marks given for one correct answer = 4 
So, marks given for 9 correct answers = 4 x 9 = 36 
Marks given for one incorrect answer = — 2 
So, marks given for 6 = (15 — 9) incorrect answers = (+2) x 6=-—12 
Therefore, Gurpreet’s total score = 36 + (=12)=24 
(i) Marks given for one correct answer = 4 
So, marks given for 5 correct answers =4 x 5= 20 
Marks given for one incorrect answer = (—2) 
So, marks given for 10 (=15 —5) incorrect answers = (—2) x 10 =—20 
Therefore, her friend’s total score = 20 + (—20) = 0 
EXAMPLE 5 Suppose we represent the distance above the ground by a positive integer 
and that below the ground by a negative integer, then answer the following: 


(i) An elevator descends into a mine shaft at the rate of 5 metre per minute. What will 
be its position after one hour? 


(i) Ifit begins to descend from 15 m above the ground, what will be its position after 45 
minutes? 
SOLUTION 


(i) Since the elevator is going down, so the distance covered by it will be represented 
by a negative integer. 


Change in position of the elevator in one minute =—5 m 


Position of the elevator after 60 minutes = (—5) x 60 =— 300 m, 1.e., 300 m below 
down from the starting position of elevator. 


(i) Change in position of the elevator in 45 minutes = (—5) x 45 =—225 m, 1.e., 225 m 
below ground level. 


So, the final position of the elevator = —225 + 15 =—210 m, 1.e., 210 m below 
ground level. 
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EXERCISE 1.3 


1. Find each of the following products: 


(a) 3x(-l) b) (-1) x 225 

(c) (21) x (-30) (d) (-316)x(-1) 

(e) (-15)x 0 x (-18) (f) 12) x (-11) x (10) 
(g) 9x(-3)x(-6) h) (-18) x (-5) x C4) 





®© (1) x(-2)x(-3) x4 (J) (-3) x (-6) x (-2) x (-1) 
2. Verity the following: 

(a) 18x [7+(-3)] =[18 x 7] + [18 x (-3)] 

(b) (21) x [C 4) + C 6)] =[-2)x C4] +12) x 6)] 
3. (i) Forany integer a, what is (—1) x a equal to? 


(1) Determine the integer whose product with (—1) is 


(a) —22 (b) 37 (c) O 
4. Starting from (—1) x 5, write various products showing some pattern to show 
(-1)x(-lD=1. 
5. Find the product, using suitable properties: 
(a) 26 x (— 48) + (— 48) x (36) (b) 8x53 x (-125) 
(c) 15 x (-25) x (— 4) x (-10) (d) (—41) x 102 
(e) 625 x (-35) + (625) x 65 (f) 7x (50-2) 
(g) (-17) x (29) W Sol) ela 


6. Acertain freezing process requires that room temperature be lowered from 40°C at 
the rate of 5°C every hour. What will be the room temperature 10 hours after the 
process begins? 


7. Inaclass test containing 10 questions, 5 marks are awarded for every correct answer 
and (—2) marks are awarded for every incorrect answer and O for questions not 
attempted. 


(i) Mohan gets four correct and six incorrect answers. What is his score? 
(1) Reshma gets five correct answers and five incorrect answers, what is her score’? 


(i) Heena gets two correct and five incorrect answers out of seven questions she 
attempts. What is her score? 


8. A cement company earns a profit of Ẹ 8 per bag of white cement sold and a loss of 
<5 per bag of grey cement sold. 


(a) Thecompany sells 3,000 bags of white cement and 5,000 bags of grey cement 
ina month. What is its profit or loss? 
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(b) Whatis the number of white cement bags it must sell to have neither profit 
nor loss, if the number of grey bags sold is 6,400 bags. 


9. Replace the blank with an integer to make it a true statement. 
(a) (-3)x =2] (b) 5x = —35 
(c) x (— 8) = —56 (d) x (-12) = 132 


1.6 DIVISION oF INTEGERS 


We know that division 1s the inverse operation of multiplication. Let us see an example 
for whole numbers. 


Since 3x5=15 
So 15+5=3and15+3=5 
Similarly, 4 x 3 = 12 gives 12 +4=3 and 12+3=4 


We can say for each multiplication statement of whole numbers there are two 
division statements. 


Can you write multiplication statement and its corresponding divison statements 
for integers? 


© Observe the following and complete it. 


Multiplication Stasenqent j Co rresponding Division Statements 





2 x (6) = (12) P1)+C6=2 , (12)+2=(C6) 

(4) x 5 = (20) C20)+5=C4 , 20) +4=5 

(- 8) x (9) =72 [= S ee se 

(-3) x C7) = AY 

C 8)x4= 

5x(-9)=_ 

(-10) x (-5) = 

From the above we observe that : 
(-12)+2=(-6) 
o ps (-100)+5 Œ) (81)+9 
E aO a 
(45) +5 = (9) 


We observe that when we divide a negative integer by a positive integer, we divide 
them as whole numbers and then put a minus sign (—) before the quotient. 
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@ We also observe that: Can we say that 


72 + (-8)=-9 and 50+ (-10)=-5 (SAS) AS eS OE 

72 + (-9)=-8 50 + (5) = -10 Let us check. We know that 
n bebe , (— 48) +8 =-6 

So we can say that when we divide a positive integer by a negative Me Sy SLE 


integer, we first divide them as whole numbers and then put a minus 
So (— 48) + 8 = 48 + (- 8) 


sign (—) before the quotient. 


a Check this for 
In general, for any two positive integers a and b o 90 = (—45) and (-90) = 45 
a~ (—b)=(-a)+ b where b #0 (Gi) (—136) +4 and 136 + — 4) 





Find: (a) 125+(-25) (b)80+(5) 





@ Lastly, we observe that 

(—12) + (— 6) =2;(-20) + (4) = 5; (32) + © 8) = 4; (45) + 9) =5 

So, we can say that when we divide a negative integer by a negative integer, we first 
divide them as whole numbers and then put a positive sign (+). 





In general, for any two positive integers a and b 


(-a) + (-b) =a+ b -owhere b #0 


Try THESE 
Find: (a) (36) + C4) y% i by (201) ea as) CEP ay = (Eee 





1.7 PROPERTIES OF DIVISION OF INTEGERS 


Observe the following table and complete it: 
What do you observe? We observe that integers are not closed under division. 


(-_8)+(C- 4) =2 Result is an integer 


-4)+(-8) = 





Justify it by taking five more examples of your own. 


@ We know that division is not commutative for whole numbers. Let us check it for 
integers also. 
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You can see from the table that (— 8) + CA #(—4) + (8). 
Is (— 9) + 3 the same as 3 + (— 9)? 

Is (- 30) + (— 6) the same as (— 6) + (— 30)? 

Can we say that division is commutative for integers? No. 
You can verify it by taking five more pairs of integers. 


@ Like whole numbers, any integer divided by zero is meaningless and zero divided by 
an integer other than zero is equal to zero 1.e., for any integer a, a + Q is not defined 
but 0 +a=0 fora 40. 


@ When we divide a whole number by | it gives the same whole number. Let us check 
whether it is true for negative integers also. 


Observe the following : 
(—8)+1l=(-8) (-11)+1=-11 (-13) + 1 =-13 
(—25)+1=__ (-37)ayr=__ (—48)+1=_ 


This shows that negative integer divided by | gives the same negative integer. 
So, any integer divided by I gives the same integer. 


In general, for any integer a, 
a -l=a 


@ What happens when we divide any integer by (—1)? Complete the following table 





(—8)+(-1) =8 11+(-1)=-1l1 13 +(-1)=__ 
. (—25) + (-1l) =__ ~ (-37)+(-l)=__ iss — FHI) = _ 
K ERY What do yowobserve? 
[l l We can say that if any integer is divided by (—1) it does not give the same integer. 
WA 


@ Can we say [((-16) + 4] + (2) is the same as 
(-16) + [4 + —2)]? 


Weknowthat [(-16) + 4] = (-2) =(—4) = (-2) =2 
and (-16) + [4 + (-2)] = (16) + (2) =8 


NA 





Is @ 1+a=1? 


(i) a+(-l1)=-—a? for any integer a. 
Take different values of a and check. So [(-16) + 4] + (-2) #(-16) + [4+(2)] 
Can you say that division is associative for integers? No. 
Verify it by taking five more examples of your own. 
EXAMPLE 6 _Inatest (+5) marks are given for every correct answer and (—2) marks 


are given for every incorrect answer. (1) Radhika answered all the questions 
and scored 30 marks though she got 10 correct answers. (11) Jay also 
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answered all the questions and scored (—12) marks though he got 4 
correct answers. How many incorrect answers had they attempted? 
SOLUTION 
(i) Marks given for one correct answer = 5 
So, marks given for 10 correct answers = 5 x 10 = 50 
Radhika’s score = 30 
Marks obtained for incorrect answers = 30 — 50 =- 20 
Marks given for one incorrect answer = (—2) 
Therefore, number of incorrect answers = (—20) + (—2) = 10 
(i) Marks given for 4 correct answers = 5 X 4 = 20 


Jay’s score =—12 





Marks obtained for incorrect answers = —12 — 20 =- 32 
Marks given for one incorrect answer = (—2) 
Therefore number of incorrect answers = (—32) + (-2)= 16 
EXAMPLE 7 A shopkeeper earns a profit of = 1 by selling one pen and incurs a loss 
of 40 paise per pencil while selling pencils of her old stock. 


(i) Inaparticular month she incurs.aloss of = 5. In this period, she sold 45 pens. How 
many pencils did she sell in this period? 


(i) Inthe next month she earns neither profit nor loss. If she sold 70 pens, how many 
pencils did she sell? 





SOLUTION 


\Stati 


M A Pens. 


ONERS 





(i) Profit earned by selling one pen == 1 
Profit earned by selling 45 pens = 745, which we denote by +% 45 
Total loss given = 75, which we denote by — = 5 


Profit earned + Loss incurred = Total loss 
Therefore, Loss incurred = Total Loss — Profit earned 
= ł (— 5 — 45) = % (—50) = —5000 paise 
Loss incurred by selling one pencil = 40 paise which we write as —40 paise 
So, number of pencils sold = (—5000) + (—40) = 125 
(i) Inthe next month there is neither profit nor loss. 


So, Profit earned + Loss incurred = 0 
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1.e., Profit earned = — Loss incurred. 
Now, profit earned by selling 70 pens =% 70 


Hence, loss incurred by selling pencils = ~70 which we indicate by —% 70 or 


— 7,000 paise. 





Total number of pencils sold = (—7000) + (— 40) = 175 pencils. 
EXERCISE 1.4 


. Evaluate each of the following: 

(a) (—30) + 10 (b) 50+ (5) (c) (-36)+(-9) 

(d) (—49) + (49) (e) 13+[(-2)+4+1] (€) O+(-12) 

(g) 31) =[-30)+C)D] 

ch) [C-36)= 121-3 © [CE] = 1 2G) 

. Verify thata~+(b+c)# (a+b) +(a~c) foreach of the following values of a, b and c. 


(a) a=12,b=-4,c=2 (b) a=(-10), b=1,c=1 
-Fill in the blanks: 

(a) 369 =+ _(70.,\= 369 (b) (-75)+__ = - I 

(c) (-206)+_ = 1 (d —87+_ =87 

(e) _ So + 1 = 87 f) _ +48=-1 

(g) 20+ __ =- (h) ___.+@)=-3 


. Write five pairs of integers (a, b) such that a + b= —3. One such pair is (6, —2) 
because 6 + (—2) = (3). 

. The temperature at 12 noon was 10°C above zero. If it decreases at the rate of 2°C 
per hour until midnight, at what time would the temperature be 8°C below zero? 
What would be the temperature at mid-night? 


. In a class test (+ 3) marks are given for every correct answer and (—2) marks 
are given for every incorrect answer and no marks for not attempting any 
question. (1) Radhika scored 20 marks. If she has got 12 correct answers, how 
many questions has she attempted incorrectly? (11) Mohini scores —5 marks in this 
test, though she has got 7 correct answers. How many questions has she 
attempted incorrectly? 


. An elevator descends into a mine shaft at the rate of 6 m/min. If the descent starts 


from 10 m above the ground level, how long will it take to reach — 350 m. 
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WHAT HAVE WE DISCUSSED‘? 


. Integers are a bigger collection of numbers which is formed by whole numbers and 


their negatives. These were introduced in Class VI. 


You have studied in the earlier class, about the representation of integers on the 


number line and their addition and subtraction. 
. We now study the properties satisfied by addition and subtraction. 


(a) Integers are closed for addition and subtraction both. That is, a + b and 


a— bare again integers, where a and b are any integers. 


(b) Addition is commutative for integers, 1.e., a + b = b + a for all integers 


a and b. 


(c) Addition is associative for integers, 1.e., (a+ b}+ c =a + (b +c) for all integers 


a,b and c. 


(d) Integer 0 is the identity under addition. That is, a #0 =0 +a =a for every 


integer a. 


. We studied, how integers could be multiplied, and found that product of a positive 
and a negative integer is a negative integer, whereas the product of two negative 


integers is a positive integer. For example, —2 x 7 =— 14 and—3 x—8 = 24. 


. Product of even number of negative integers is positive, whereas the product of odd 


number of negative integers is negative. 
. Integers show some properties under multiplication. 


(a) Integers are closed under multiplication. That is, a x bis an integer for any two 


integers a and b. 


(b) Multiplication is commutative for integers. That is, ax b= b x a for any integers 


a and b. 


(c) The integer | is the identity under multiplication, 1.e., 1 x a=a x 1 =a for any 


integer a. 


(d) Multiplication is associative for integers, 1.e., (a x b) x c =a x (b x c) for any 


three integers a, b and c. 


. Under addition and multiplication, integers show a property called distributive prop- 
erty. Thatis,ax(b+c)=axb+axc for any three integers a, b and c. 
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8. The properties of commutativity, associativity under addition and multiplication, and 
the distributive property help us to make our calculations easier. 


9. Wealso learnt how to divide integers. We found that, 


(a) When a positive integer is divided by a negative integer, the quotient obtained is 


negative and vice-versa. 
(b) Division of anegative integer by another negative integer gives positive as quotient. 
10. For any integer a, we have 
(a) a=+0Q0is not defined 


(bì) a+l=a 
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